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Administrative Instructions). 
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Supplemental Box. 

k I I (sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) 
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Administrative Instructions). 
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Basis of the report 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
Box No. VIII Certain observations on the international application 
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Box No. I Basis of the report 



1 . With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

| | This report is based on translations from the original language into the following language » 

which is language of a translation furnished for the purpose of: 

| | international search (under Rules 12.3 and 23.1(b)) 

C] publication of the international application (under Rule 12.4) 

| | international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements of the international application, mis report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
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| [ The international application as originally filed/furnished 
the description: 

naces 1-6, 8-25 » as originally filed/furnished 
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pages* 




received by this Authority on 


the claims: 
pages 




9_I2 , as originally filed/fitrnished 


pages* 




, as amended (together with any statement) under Article 19 


pages* 


1,3, 4, 7, 8,13 


received by this Authority on 08 September 2004 (08.09.2004) 


pages* 




received by this Authority on 


the drawings: 
pages 




11-11/11 » as originally filed/furnished 


pages* 




received by this Authority on 


pages* 




received by this Authority on 



| I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



The amendments have resulted in the cancellation of: 

1~| the description, pages 

the claims, Nos. 



2, 5,6 



| | the drawings, sheets/figs _ 



| | the sequence listing (specify): 

| | any table(s) related to sequence listing (specify): 



j 4. rn This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box 
(Rule 70.2(c)). 

| j the description, pages . 

1 | the claims, Nos. 

I | the drawings, sheets/figs. . 

I | the sequence listing (specify): „ 

| | any table(s) related to sequence listing (specify): . . 

* If item 4 applies, some or all of those sheets may be marked "superseded. " 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1,3,4,7,8,9,10,11,12,13 YES 

NO 



7,8,9,10,11,13 



1,3,4, 12 



YES 
NO 



1,3,4,7,8,9,10,11,12,13 yes 

NO 



Citations and explanations 

Document 1: JP 2002-236105 A (Robert Bosch GmbH), 23 
August 2 002, entire text; fig. 1 & US 
2002/0053233 Al & DE 10058013 A 
JP 2001-343356 A (Denso Corp.), 14 December 
2001, entire text; fig. 12 & US 2001/0025522 
Al 

JP 2001-99807 A (NGK Spark Plug Co., Ltd.), 
13 April 2001, entire text; fig. 1-11 & EP 
978721 Al & US 6346179 Bl 



Document 2 



Document 3 



Claims 1, 3 and 12 

Documents 1 and 2 cited in the international search 
report disclose a gas sensor comprising a gas sensor 
element extending in an axial direction and having a gas 
contact portion at the tip thereof which comes into 
contact with the gas being measured; a case encompassing 
the aforementioned gas sensor element radially in such a 
manner that the aforementioned gas contact portion 
protrudes downwards out from. the. tip; and a cylindrical 
protector having a bottom portion and fixed to the 
aforementioned case in such a manner that the gais contact 
portion of the aforementioned gas sensor element is 
covered, wherein said protector is provided with an inner 
cylindrical unit and an outer cylindrical unit positioned 
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concentrically within the side walls of the inner 
cylindrical unit with a gap maintained therebetween; the 
aforementioned inner cylindrical portion is formed to have 
a bottom and, in addition the aforementioned outer 
cylindrical unit is formed to have a bottom; the 
aforementioned inner cylindrical unit is inserted into an 
insertion hole provided in the bottom wall of the 
aforementioned outer cylindrical unit; the bottom wall of 
the inner cylindrical unit protrudes towards the tip side 
beyond the bottom wall of the outer cylindrical unit; the 
bottom wall of the outer cylindrical unit is positioned at 
the tip of the protector and a plurality of outer-wall gas 
inlet openings are formed in the side wall of the outer 
cylindrical unit to allow the introduction of the gas to 
be measured into the aforementioned gap; a plurality of 
inner- wall gas inlet openings are formed in the side wall 
of the inner cylindrical unit and positioned closer to the 
aforememntioned case than the outer- wall gas inlet 
openings to allow the gas to be measured to be introduced 
to the periphery of the aforementioned gas contact 
portion; the outer peripheral surface of the side wall of 
the inner cylindrical unit at the position opposite to the 
outer- wall gas inlet openings is formed in such a manner 
as to be parallel to the outer peripheral surface of the 
side wall of the outer cylindrical unit; a discharge 
opening is formed in the aforementioned bottom wall 
positioned at the tip of the protector to allow the gas 
being measured, which has been introduced into the 
internal part of the inner cylindrical unit, to be 
directly discharged to the outside of the protector; and 
the side wall of the inner cylindrical unit that protrudes 
on the tip side beyond the bottom wall of the outer 
cylindrical unit is formed into a tapered shape in such a 
manner that the outer diameter thereof decreases gradually 
towards the tip. 
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Document 3 cited in the international search report 
discloses a gas sensor provided with guide members 
provided to the inside edge of the gas inlet opening of 
the outer cylindrical body and extending to the inside 
thereof. Therefore, it would be easy for a person skilled 
in the art to apply this configuration to the gas sensor 
disclosed in documents 1 and 2. 

Claim 4 

Document 3 (fig. 8(f)) cited in the international 
search report discloses the feature wherein the bottom 
wall of the outer cylindrical unit is formed into a 
tapered shape in such a manner that the diameter thereof 
decreases gradually towards the tip. Therefore, there 
would be no technical difficulty posed in using this 
configuration to form the outer cylindrical unit of the 
gas sensor disclosed in documents 1 and 2. 

Claims 7, 8, 9, 10, n, 13 

None of the documents cited in the international 
search report disclose or suggest the feature of forming a 
drain hole in the bottom wall of the outer cylindrical 
unit, said hole being positioned at a point to the outside 
in terms of the radial direction of the outer peripheral 
surface of the side wall of the inner cylindrical unit; 
and the feature wherein the bottom wall of the outer 
cylindrical unit has a first bottom wall that connects 
with the side wall of the outer cylindrical unit and a 
second bottom wall that is positioned further towards the 
tip than the first bottom wall, a discharge opening is 
formed in the aforementioned second bottom wall and a 
connecting side wall that joins the first bottom wall and 
the second bottom wall is formed i n a tapered manner so 
that the outer diameter thereof gradually decreases 
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towards the tip. 
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AMENDMENT UNDER ARTICLE 34 

[0032] The invention set forth in claim 5 is 

characterized in that, in the gas sensor set forth in 
claim 1, the outer hollow - cylindrical portion is 
formed into a bottomed cylinder. A bottom wall of 
the outer hollow-cylindrical portion is positioned 
nearer to the front end than the inner 
hollow-cylindrical portion, so that the bottom wall 
of the outer hollow-cylindrical portion is made a 
bottom wall positioned at an utmost front end. It is 
preferable that the discharge opening is formed in 
the bottom wall of the outer hollo w - cylindrical 
portion. 





• 10/525816 



AMENDMENT UNDER ARTICLE 34 

BT01 Rec'd PCT/PT' 2 5 FEB 2005 



CLAIMS 



(amended) A gas sensor comprising- 



a gas sensing element extending in an axial direction, 
and having a gas contact part, which is brought into 
contact with a gas to be measured, at its front end; 

a case that surrounds the gas sensing element in a 
radial direction in such a manner that the gas contact part 
protrudes from a front end ofthe case,* and 

a protector, formed into a bottomed cylinder, fixed to 
the case in such a manner that the protector covers the gas 
contact part of the gas sensing element, wherein 

the protector is composed of an inner 
hollow-cylindrical portion, and an outer hollow-cylindrical 
portion which is provided coaxially with a side wall of the 
inner hollo w - cylindrical portion with an air space in 
between, 

the inner hollow-cylindrical portion is formed into a 
bottomed cylinder, the outer hollow - cylindrical portion is 
formed into a bottomed cylinder, the inner 
hollow-cylindrical portion is passed through an insertion 
hole provided in a bottom wall of the outer 
hollow - cylindrical portion, so that the bottom wall of the 
inner hollow-cylindrical portion protrudes nearer to the 
front end than the bottom wall of the outer 
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hollow -cylindrical portion, the bottom wall of this inner 
hollow -cylindrical portion being made a bottom wall 
positioned at an utmost front end of the protector, 

plural number of outer-wall gas inlet openings are 
formed in a side wall of the outer hollow-cylindrical 
portion, with guiding bodies extending inward so that the 
gas to be measured is introduced to the air space, 

plural number of inner-wall gas inlet openings are 
formed in the side wall of the inner hollo w - cylindrical 
portion, the inner-wall gas inlet openings being arranged 
nearer to the case than the outer-wall gas inlet openings 
so that the gas to be measured is introduced around the 
gas contact part, and, an outer circumferential face of the 
side wall of the inner hollo w - cylindrical portion positioned 
opposite to the outer-wall gas inlet openings is formed so 
as to be parallel to an outer circumferential face of the 
side wall of the outer hollow-cylindrical portion or so as to 
have a slope-like shape with a diameter enlarging in an 
axial direction toward the bottom wall of the protector, 
and 

a discharge opening for discharging the gas to be 
measured, which is introduced to inside of the inner 
hollo w - cylindrical portion directly to outside of the 
protector, is formed in the bottom wall positioned at the 
utmost front end of the protector. 
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2. (cancelled) 

3. (amended) The gas sensor set forth in claim 1, 
wherein the side wall of the inner hollow -cylindrical 
portion, which protrudes nearer to the front end than the 
bottom wall of the outer hollo w - cylindrical portion, has a 
taper part so that an outer diameter of the side wall 
becomes smaller toward the front end, and a protruding 
length of the inner hollow-cylindrical portion which 
protrudes from the bottom wall of the outer 
hollow-cylindrical portion and has the taper part is in a 
range from 1 mm to 5 mm. 

4. (amended) The gas sensor set forth in claim 1, 
wherein the side wall of the inner hollow - cylindrical 
portion, which protrudes nearer to the front end than the 
bottom wall of the outer hollow - cylindrical portion, has a 
taper part so that an outer diameter of the side wall 
becomes smaller toward the front end, and the bottom wall 
of the outer hollow - cylindrical portion has a taper part so 
that that an outer diameter of the bottom wall becomes 
smaller toward the front end. 



5. (cancelled) 
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6. (cancelled) 

7. (amended) The gas sensor set forth in one of claims 1 
to 4, wherein at least one drain hole is formed in a part, in 
the bottom wall of the outer hollo w - cylindrical portion, 
which is positioned nearer to outside in a radial direction 
than the outer circumferential face of the side wall of the 
inner hollow-cylindrical portion. 

8. (amended) The gas sensor set forth in one of claims 1 
to 4, wherein 

a drain hole is formed in a region of the side wall of 
the inner hollow-cylindrical portion which is positioned 
inside of the outer hollow - cylindrical portion, and 

the drain hole is formed in such a manner that a 
front side edge, of an inner periphery of the drain hole, 
which is positioned at the front end in the axial direction 
of the protector is positioned nearer to the front end in the 
axial direction of the protector than a rear side edge, of an 
inner periphery of the outer-wall gas inlet opening 
positioned at an utmost front end of the side wall of the 
outer hollow - cylindrical portion, which is positioned at a 
rear end in the axial direction of the protector. 
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9. The gas sensor set forth in claim 8, further 
comprising 

a second guiding body, one end of which is connected 
to the rear side edge of the inner periphery of the drain 
hole and the other end of which extends with an 
inclination so as to come close to a center, in a radial 
direction, of the protector from the rear side edge of the 
drain hole toward the front end of the protector. 

10. The gas sensor set forth in claim 8, wherein a notch 
crossing to the axis of the protector is provided in a part of 
the side wall of the inner hollow-cylindrical portion, and a 
region at the rear end in the axial direction of the 
protector from this notch is stuck out inward in the radial 
direction in such a manner as to continue to the side wall 
of the inner hollo w ■ cylindrical portion, thereby, forming 
the second guiding body extending in the axial direction of 
the protector and the drain hole. 

11. The gas sensor set forth in one of claims 8 to 10, 
wherein plural number of drain holes are provided in the 
side wall of the inner hollo w - cylindrical portion, and 

a total opening area of the plural number of drain 
holes is smaller than a total opening area of the plural 
number of inner-wall gas inlet openings. 
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12. The gas sensor set forth in one of claims 1 to 11, 
wherein 

an angle of the guiding bodies extending from end 
parts of the outer-wall gas inlet openings is formed inward 
in a range from 35° to 70°, relative to a tangent line of an 
outer circumference of the outer hollow-cylindrical 
portion. 

13. (added) A gas sensor comprising* 

a gas sensing element extending in an axial direction, 
and having a gas contact part, which is brought into 
contact with a gas to be measured, at its front end; 

a case that surrounds the gas sensing element in a 
radial direction in such a manner that the gas contact part 
protrudes from a front end of the case; and 

a protector, formed into a bottomed cylinder, fixed to 
the case in such a manner that the protector covers the gas 
contact part of the gas sensing element, wherein 

the protector is composed of an inner 
hollow-cylindrical portion, and an outer hollow-cylindrical 
portion which is provided coaxially with a side wall of the 
inner hollo w - cylindrical portion with an air space in 
between, 

the outer hollo w -cylindrical portion is formed into a 
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bottomed cylinder, and a bottom wall of the outer 
hollo w cylindrical portion is disposed nearer to the front 
end than the inner hollow - cylindrical portion, so that the 
bottom wall of the outer hollow -cylindrical portion is made 
a bottom wall positioned at an utmost front end of the 
protector, 

plural number of outer-wall gas inlet openings are 
formed in a side wall of the outer hollow-cylindrical 
portion, with guiding bodies extending inward so that the 
gas to be measured is introduced to the air space, 

plural number of inner-wall gas inlet openings are 
formed in the side wall of the inner hollo w - cylindrical 
portion, the inner-wall gas inlet openings being arranged 
nearer to the case than the outer-wall gas inlet openings 
so that the gas to be measured is introduced around the 
gas contact part, and, an outer circumferential face of the 
side wall of the inner hollo w - cylindrical portion positioned 
opposite to the outer-wall gas inlet openings is formed so 
as to be parallel to an outer circumferential face of the 
side wall of the outer hollo w - cylindrical portion or so as to 
have a slope-like shape with a diameter enlarging in the 
axial direction toward the bottom wall of the protector, 

a discharge opening for discharging the gas to be 
measured, which is introduced to inside of the inner 
hollow -cylindrical portion directly to outside of the 
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protector, is formed in the bottom wall positioned atHhe 

utmost front end of the protector, '" - w *f 

} r ' : ' J? 

the bottom wall of the outer hollow ^gsli^ni r i c a 1 
portion is composed of a first bottom wall which is 
connected to the side wall of the outer hollow - cylindrical 
portion, and a second bottom wall disposed nearer to the 
front end than the first bottom wall, the discharge opening 
being formed in the second bottom wall, and a connecting 
side wall that connects the first bottom wall and the 
second bottom wall has a taper part so that an outer 
diameter of the connecting side wall becomes smaller 
toward the front end. 
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